OBJECTIVE: In 1995, the Centers for Disease Control and Prevention defined chronic multisymptom illness (CMI), a symptom complex in deployed veterans (DVs) of the 1991 Gulf War 1. The specific aim of this work is to determine the prevalence of CMI in spouses of DV and nondeployed veterans (NDVs) and whether veteran CMI is associated with spouse CMI, and to describe the physical and psychological profile of spouses with CMI. MATERIALS AND METHODS: To determine whether veteran CMI was associated with CMI in their spouses, we used retrospective data from the "National Health Survey of Gulf War Veterans and Their Families." Crosssectional data were collected from spouses of veterans enrolled in the study, including those of 482 DVs and 532 NDVs who participated in an in-person examination between 1999 and 2001. In addition to a physical examination, this study evaluated health-related quality of life (Medical Outcomes Study Short-Form 36, SF-36), psychological symptoms, and post-traumatic stress disorder (PTSD) status, and measured a variety of common laboratory tests. Statistical analyses included Fisher's Exact Test (or Mantel-Haenszel χ 2 test for linear trend) as well as odds ratios (ODs) and 95% confidence intervals (CIs) for categorical data. For continuous outcomes, twosample t-tests were used to compare mean responses among spouses of DV and NDV with and without CMI, and between spouses of DV and NDV with CMI only. Logistic or linear regression models were developed for multiplecovariate analysis to assess if any of the associations we found in the unadjusted analyses would change. Spouses with CMI reported poorer SF-36 physical and mental component scores; worse symptoms of depression, anxiety, and post-traumatic stress; and a higher percentage had probable PTSD, more nonroutine clinic visits, more hospitalization, more prescription medications, and more psychotropic medication use compared with spouses without CMI regardless of the deployment status of their veteran spouses. CONCLUSION: Spouses of veterans with CMI report worse physical and mental functioning than spouses of veterans without CMI, regardless of the veteran's deployment status. Strengths of the study include that all participants were selected independently of veteran medical or psychiatric illness, and all underwent comprehensive health assessments. Weaknesses of the study include that data were not collected blindly, and that we made minor modifications of the Centers for Disease Control and Prevention diagnosis, such as defining fatigue and musculoskeletal pain more restrictively. The impact of veteran CMI on their spouse's health is likely to be significant in terms of medical cost and morbidity. Efforts to reduce the impact of CMI in the future should include identifying soldiers who are more vulnerable, such as those with prior GWI or PTSD. INTRODUCTION: Despite the fact that many veterans returned from the 1991 Gulf War (GW) with complaints of memory difficulties, most neuropsychological studies to date have found little evidence of a correspondence between subjective and objective measures of cognitive function in GW veterans. However, if GW veterans complain about memory problems, it is likely that they experience memory problems in their daily lives. In this respect, it is notable that the past studies that have investigated the relationship between subjective and objective measures of cognitive function in GW veterans used composite measures to quantify subjective complaints and batteries of neuropsychological tests that assessed multiple domains to objectively measure cognitive function. The study's focus on memory was motivated by the suggestive evidence that subjective memory complaint may be a harbinger of further cognitive decline and increased risk for dementia. MATERIALS AND METHODS: This study examined the association between subjective memory complaint (probed with single question: "Do you have difficulty remembering things?") and performance on a single objective test of verbal learning and memory (i.e., California Verbal Learning Test, CVLT-II) in a sample of 428 deployed GW veterans. RESULTS: GW veterans who endorsed memory difficulties performed more poorly on CVLT-II measures of total learning, retention, and delayed recall than GW veterans without subjective memory complaints (p < 0.001), even after accounting for demographic (e.g., age, sex, education) and clinical variables (e.g., diagnoses of current posttraumatic stress disorder [PTSD], depressive disorder, and/or anxiety disorder) that could potentially contribute to memory deficits. Among GW veterans who met the Centers for Disease Control and Prevention criteria for chronic multisymptom illness (N = 272), subjective memory complaint significantly predicted CVLT-II retention scores (β = -0.12, p = 0.04) and marginally predicted CVLT-II delayed recall scores (β = -0.11, p = 0.05) over and above potentially confounding demographic and clinical variables. CONCLUSION: This study suggests that deployed GW veterans with subjective memory complaints have objective memory impairments. In light of the evidence linking subjective memory complaint to increased risk for dementia in the elderly, these findings suggest that aging GW veterans with subjective memory complaints should be closely monitored for further cognitive decline.
GULF WAR ILLNESS (Continued)
INTRODUCTION: Despite the fact that many veterans returned from the 1991 Gulf War (GW) with complaints of memory difficulties, most neuropsychological studies to date have found little evidence of a correspondence between subjective and objective measures of cognitive function in GW veterans. However, if GW veterans complain about memory problems, it is likely that they experience memory problems in their daily lives. In this respect, it is notable that the past studies that have investigated the relationship between subjective and objective measures of cognitive function in GW veterans used composite measures to quantify subjective complaints and batteries of neuropsychological tests that assessed multiple domains to objectively measure cognitive function. The study's focus on memory was motivated by the suggestive evidence that subjective memory complaint may be a harbinger of further cognitive decline and increased risk for dementia. MATERIALS AND METHODS: This study examined the association between subjective memory complaint (probed with single question: "Do you have difficulty remembering things?") and performance on a single objective test of verbal learning and memory (i.e., California Verbal Learning Test, CVLT-II) in a sample of 428 deployed GW veterans. RESULTS: GW veterans who endorsed memory difficulties performed more poorly on CVLT-II measures of total learning, retention, and delayed recall than GW veterans without subjective memory complaints (p < 0.001), even after accounting for demographic (e.g., age, sex, education) and clinical variables (e.g., diagnoses of current posttraumatic stress disorder [PTSD] , depressive disorder, and/or anxiety disorder) that could potentially contribute to memory deficits. Among GW veterans who met the Centers for Disease Control and Prevention criteria for chronic multisymptom illness (N = 272), subjective memory complaint significantly predicted CVLT-II retention scores (β = -0.12, p = 0.04) and marginally predicted CVLT-II delayed recall scores (β = -0.11, p = 0.05) over and above potentially confounding demographic and clinical variables. CONCLUSION: This study suggests that deployed GW veterans with subjective memory complaints have objective memory impairments. In light of the evidence linking subjective memory complaint to increased risk for dementia in the elderly, these findings suggest that aging GW veterans with subjective memory complaints should be closely monitored for further cognitive decline.
CHRONIC FATIGUE SYNDROME
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Many professionals have described the clinical presentation of myalgic encephalomyelitis (ME), but recent efforts have focused on the development of ME criteria that can be reliably applied. The current study compared the symptoms and functioning of individuals who met the newly-developed Institute of Medicine (IOM) clinical criteria to a revised version of the London criteria for ME. While 76% of a sample diagnosed with chronic fatigue syndrome (CFS) met the IOM criteria, 44% met the revised London criteria. The revised London criteria identified patients with greater physical impairment. The results of this study indicate the need for a standard case definition with specific guidelines for operationalization. The application of case definitions has important implications for the number of individuals identified with ME, the pattern of symptoms experienced by these individuals, and the severity of their symptoms and functional limitations. Sample heterogeneity across research studies hinders researchers from replicating findings and impedes the search for biological markers and effective treatments. OBJECTIVE: The current study examined pain and neurogenic inflammation responses to topical capsaicin during the interictal period (between headache) and their relationship with plasma oxytocin in individuals with migraine. BACKGROUND: Individuals with migraine can experience generalized (extracephalic) hyperalgesia, which can persist even between headache attacks. Elevated levels of plasma and cerebrospinal fluid oxytocin have been observed during migraine attacks, oxytocin levels being positively associated with the intensity of migraine symptoms. However, whether oxytocin plays a role in the mechanisms of generalized pain sensitization and neurogenic inflammation during the interictal period has not been studied yet. Understanding migraineurs' interictal pain phenotype and endogenous oxytocin might help identify individuals who would benefit from intranasal oxytocin treatment. METHODS: Thirty-two subjects with migraine and 26 healthy controls underwent pain testing. The current study compared capsaicin-induced pain, central sensitization (areas of secondary mechanical allodynia and hyperalgesia), and neurogenic inflammation (capsaicin-induced flare) responses on the nondominant volar forearm between migraineurs and healthy controls. Additionally, we studied plasma oxytocin levels and their relationship to migraine symptoms, experimental pain and affect. RESULTS: The results indicated a significant group effect (P = .019): Migraineurs reported greater capsaicininduced pain unpleasantness (M = 1.2, SD = 1.4) on a 0-10 scale and showed larger areas of flare (LnM = 2.8, SD = 0.4) than healthy controls (M = 0.5, SD = 0.8; LnM = 2.6, SD = 0.4; ps < .032). In a subgroup analysis, enhanced capsaicin-induced pain unpleasantness was found in the chronic (P = .007), but not the episodic (Ps > .200), migraineurs. The oxytocin levels were elevated in migraineurs and accounted for 18% of the group difference in capsaicin-induced pain unpleasantness. Within migraineurs, interictal oxytocin levels were negatively associated with psychological distress (Ps < .030). However, during the interictal period, pain sensitivity in extracephalic regions and plasma oxytocin levels were unrelated to migraine symptom parameters (Ps > .074). Lastly, the results found no group difference in areas of secondary mechanical allodynia and hyperalgesia (Ps >.298). CONCLUSION: The current study revealed that individuals with migraine exhibit enhanced extracephalic capsaicin-induced pain unpleasantness and flare responses during interictal periods. In addition, migraineurs, especially those with chronic migraine, had slightly elevated interictal oxytocin levels compared to controls, which was associated with their affective component of experimental pain. Therefore, treatment targeting affective pain during the interictal period may help to reduce generalized pain in migraine. Furthermore, endogenous increases in oxytocin may be a compensatory mechanism that may help decrease affective distress in migraineurs. The therapeutic effects of intranasal oxytocin may benefit migraineurs by reducing their affective distress.
Generalized Pain Sensitization and Endogenous Oxytocin in Individuals With
HEADACHE and MIGRAINE
Reduced motor cortical inhibition in migraine: A blinded transcranial magnetic stimulation study. OBJECTIVE: To investigate motor cortical excitability, inhibition, and facilitation with navigated transcranial magnetic stimulation (TMS) in migraine in a blinded cross-sectional study. METHODS: Resting motor threshold (RMT), cortical silent period (CSP), short-interval intracortical inhibition (SICI), and intracortical facilitation (ICF) were compared in 27 interictal migraineurs and 33 controls. 24 female interictal migraineurs and 27 female controls were compared in subgroup analyses. Seven preictal migraineurs were also compared to the interictal group in a hypothesis-generating analysis. Investigators were blinded for diagnosis during recording and analysis of data. RESULTS: SICI was decreased in interictal migraineurs when compared to healthy controls (p=0.013), CSP was shortened in female interictal migraineurs (p=0.041). ICF was decreased in preictal compared to interictal migraineurs (p=0.023). RMT and ICF were not different between interictal migraineurs and controls. CONCLUSION: Cortical inhibition was decreased in migraineurs between attacks, primarily in a female subgroup, indicating an importance of altered cortical inhibition in migraine. SIGNIFICANCE: Previous studies on motor cortical excitability in migraineurs have yielded varying results. This relatively large and blinded study provides support for altered cortical inhibition in migraine. Measuring intracortical facilitation in the period preceding migraine attacks may be of interest for future studies. BACKGROUND: Deployed service members exposed to burn pit smoke can experience a multitude of symptoms. Respiratory symptoms after burn pit smoke exposure are well recognized, but neurologic symptoms are less well recognized. There are reports of migraines triggered by odors but no specific reports of new onset migraines triggered by exposure to burn pit smoke. Clinicians encountering patients with new onset migraines in the deployed setting face the dilemma of evacuating the patients to perform neuroimaging or keeping them in theatre. METHODS: Retrospective case series study and review of the literature. FINDINGS: Three patients with new onset headache after exposure to open burn pit smoke are described. The headaches met established criteria to be classified as migraine with aura in two patients and migraine without aura in one patient. The migraines were triggered by exposure to the burn pit smoke and relieved by avoidance of the smoke. The patients did not have history of migraine and had normal neurological examinations. Computed tomography performed in one patient and optic nerve insonation performed in all three patients were normal. The patients responded well to triptans and antiemetic medicines. DISCUSSION: Nociceptive odors can trigger classic migraines in adults without prior history of migraine. The temporal association between exposure to the odor and the development of the headache, the absence of abnormalities on neurologic examination, and the response to triptans help establish the diagnosis. Activation of the trigeminal system leading to release of pain-related neuropeptides may mediate the migrainous symptoms. Evacuation for advanced neuroimaging or specialized consultation can be avoided if the above-mentioned criteria are met.
New Onset Migraine Associated
HEADACHE and MIGRAINE (Continued)
Human mast cells release the migraine-inducing factor pituitary adenylate cyclase-activating polypeptide (PACAP). Background Many patients with migraines suffer from allergies and vice versa, suggesting a relationship between biological mechanisms of allergy and migraine. It was proposed many years ago that mast cells may be involved in the pathophysiology of migraines. We set out to investigate the relationship between mast cell activation and known neurogenic peptides related to migraine. Methods Cultured human mast cells were assayed for the presence of neuropeptides and their receptors at the RNA and protein level. Immunohistochemistry analyses were performed on tissue resident and cultured mast cells. Mast cell degranulation assays were performed and pituitary adenylate cyclase-activating polypeptide (PACAP) activity was measured with a bioassay. Results We found that cultured and tissue resident human mast cells contain PACAP in cytoplasmic granules. No other neurogenic peptide known to be involved in migraine was detected, nor did mast cells express the receptors for PACAP or other neurogenic peptides. Furthermore, mast cell degranulation through classic IgE-mediated allergic mechanisms led to the release of PACAP. The PACAP released from mast cells was biologically active, as demonstrated using PACAP receptor reporter cell lines. We confirmed existing literature that mast cell degranulation can also be induced by several neurogenic peptides, which also resulted in PACAP release. Conclusion Our data provides a potential biological explanation for the association between allergy and migraine by demonstrating the release of biologically active PACAP from mast cells.
CHRONIC PAIN
Endogenous opioidergic dysregulation of pain in fibromyalgia: a PET and fMRI study. Endogenous opioid system dysfunction potentially contributes to chronic pain in fibromyalgia (FM), but it is unknown if this dysfunction is related to established neurobiological markers of hyperalgesia. We previously reported that µ-opioid receptor (MOR) availability was reduced in patients with FM as compared with healthy controls in several pain-processing brain regions. In the present study, we compared pain-evoked functional magnetic resonance imaging with endogenous MOR binding and clinical pain ratings in female opioid-naive patients with FM (n = 18) using whole-brain analyses and regions of interest from our previous research. Within antinociceptive brain regions, including the dorsolateral prefrontal cortex (r = 0.81, P < 0.001) and multiple regions of the anterior cingulate cortex (all r > 0.67; all P < 0.02), reduced MOR availability was associated with decreased pain-evoked neural activity. Additionally, reduced MOR availability was associated with lower brain activation in the nucleus accumbens (r = 0.47, P = 0.050). In many of these regions, pain-evoked activity and MOR binding potential were also associated with lower clinical affective pain ratings. These findings are the first to link endogenous opioid system tone to regional pain-evoked brain activity in a clinical pain population. Our data suggest that dysregulation of the endogenous opioid system in FM could lead to less excitation in antinociceptive brain regions by incoming noxious stimulation, resulting in the hyperalgesia and allodynia commonly observed in this population. We propose a conceptual model of affective pain dysregulation in FM.
CHRONIC PAIN (Continued)
Chronic pain disrupts ability to work by interfering with social function: A cross-sectional study. BACKGROUND AND AIMS: Some 100 million adults in the United States suffer from chronic pain. While research to date has focused primarily on pain interference with physical and psychological function and its effects on employment, few studies have examined the impact of pain interference on social functioning and its effects on employment. The aims of our study were to (1) evaluate the association between pain interference with ability to work and actual employment status among working age adults with chronic pain; and (2) evaluate pain interference with four types of functioning -cognitive, physical, psychological, and social -as possible mediators of pain interference with the ability to work. METHODS: Data were collected via a self-selected sample of individuals visiting the American Chronic Pain Association (ACPA) website. The final dataset included 966 respondents. We examined the association between pain interference with the ability to work and employment in a population with chronic pain. We then analyzed pain interference with four types of functioning, physical, psychological, cognitive, and social, for their impact on the ability to work. RESULTS: Pain interference with ability to work was significantly inversely associated with employment status, i.e., the less that pain interfered with one's ability to work, the greater the likelihood of being employed. Moreover, pain interference with ability to work was a stronger predictor of employment status than an individual's rating of their pain intensity. Pain interference with social functioning partially mediated the effects of pain interference with cognitive and physical functioning and fully mediated the effects of pain intensity and pain interference with psychological functioning on pain interference with the ability to work. Results suggest that pain interference with social function may be a significant contributor to pain interference with ability to work in working age adults with chronic pain. CONCLUSIONS: In the development of effective solutions to address the economic and societal burden of chronic pain, this paper highlights the role of social function as an important, yet frequently overlooked, contributor to chronic pain's effect on the ability to work. Our findings underscore the importance of an integrated biopsychosocial approach to managing chronic pain, especially when addressing ability to work. From a clinical standpoint, assessing and managing pain intensity is necessary but not sufficient in addressing the far-reaching negative consequences of chronic pain. IMPLICATIONS: The development of interventions that improve social function may improve the ability to work in adults with chronic pain. Likewise, sick leave should be prescribed restrictively in the management of chronic pain since it may further interfere with social functioning. PERSPECTIVE: This study highlights the importance of the assessment of pain interference with social function as a part of a comprehensive biopsychosocial approach to the evaluation and management of patients with chronic pain. Interventions that improve social function may improve the ability to work in this population. In addition, sick leave should be prescribed restrictively in the management of chronic pain since it by itself interferes with social functioning. PURPOSE: Cognitive behavioral therapy (CBT) is known to be effective for treating depression and anxiety in patients with chronic pain, but there is limited research studying the long-term benefits of CBT in this population. The present study evaluated the effects of CBT provided in the context of an interdisciplinary pain management program with a 3-year follow-up. METHODS: One hundred fifteen patients with chronic musculoskeletal pain participated in an interdisciplinary pain management program. Eighty of these patients meeting criteria for CBT treatment were randomized to receive or not receive CBT for depression and anxiety in addition to rehabilitation pain management. The remaining 35 patients constituted a second comparison group. Follow-up data were collected 1 and 3 years posttreatment with 19% of the patients dropping out after 1 year and 34% after 3 years. Attrition analysis did not indicate that there was significant attrition bias in the data. RESULTS: All three groups evidenced improved depression following treatment (p < 0.001). The pre-to posttreatment effect sizes (Cohen's d) for depression in the CBT treatment group was large (ES = 1.36). The CBT treatment group maintained improvements on all measures at a 3-year follow-up, while the comparison groups did not. This was especially evident with respect to depression (pre-treatment to 3 years follow-up ES = 1.35 and between-group ES = 0.57). Before treatment, 36% of all the patients reported that they were able to work. At 3 years post-treatment, 59%, 58%, and 44% of the patients were working who were in the CBT treatment group, the Comparison group, and the Non-CBT group, respectively. Objective: This manuscript reviews high-impact, peer-reviewed studies published from January 2014 to March 2016 that are relevant to pain management in primary care. Given the recent release of the US Centers for Disease Control and Prevention's "Guideline for Prescribing Opioids for Chronic Pain" emphasizing the primacy of nonopioid treatment, we focused our review on nonopioid pain management. Design: Narrative review of peer-reviewed literature. Methods: We searched three article summary services and queried expert contacts for high-impact, Englishlanguage studies related to the management of pain in adults in primary care. All authors reviewed 142 study titles to arrive at group consensus on article content domains. Within article domains, individual authors selected studies approved by the larger group according to their impact on primary care clinical practice, policy, and research, as well as quality of the study methods. Through iterative discussion, 12 articles were selected for detailed review, discussion, and presentation in this narrative review. Results: We present key articles addressing each of six domains of pain management: pharmacotherapy for acute pain; interventional treatments; medical cannabis; complementary and integrative medicine; care management in chronic pain; and prevention. Within each section, we conclude with implications for pain management in primary care. Conclusions: There is growing evidence for multiple nonopioid treatment modalities available to clinicians for the management of pain in primary care. The dissemination and implementation of these studies, including innovative care management interventions, warrant additional study and support from clinicians, educators, and policymakers. Chronic postsurgical pain impacts most amputees, with more than half experiencing neuralgic residual limb pain. The transition from normal acute postamputation pain to chronic residual limb pain likely involves both peripheral and central inflammatory mechanisms. As part of the Veterans Integrated Pain Evaluation Research study, we investigated links between systemic inflammatory mediator levels and chronic residual limb pain. Subjects included 36 recent active duty military traumatic amputees with chronic residual limb pain and 40 without clinically significant pain. Blood samples were obtained and plasma concentrations of an array of inflammatory mediators were analyzed. Residual limb pain intensity and pain catastrophizing were assessed to examine associations with inflammatory mediators. Pro-inflammatory mediators including tumor necrosis factor (TNF)-α, TNF-β, interleukin (IL)-8, ICAM-1, Tie2, CRP, and SAA were elevated in patients with chronic residual limb pain. Across all patients, residual limb pain intensity was associated positively with levels of several proinflammatory mediators (IL-8, TNF-α, IL-12, TNF-β, PIGF, Tie2, SAA, and ICAM-1), and inversely with concentrations of the anti-inflammatory mediator IL-13, as well as IL-2 and Eotaxin-3. Pain catastrophizing correlated positively with IL-8, IL-12, TNF-β, PIGF, and ICAM-1, and inversely with IL-13. Significant associations between catastrophizing and residual limb pain intensity were partially mediated by TNF-α, TNF-β, SAA, and ICAM-1 levels. Results suggest that chronic postamputation residual limb pain is associated with excessive inflammatory response to injury or to inadequate resolution of the postinjury inflammatory state. Impact of pain catastrophizing on residual limb pain may be because of part to common underlying inflammatory mechanisms.
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The FcRn inhibitor rozanolixizumab reduces human serum IgG concentration: A randomized phase 1 study.
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Pathogenic immunoglobulin G (IgG) autoantibodies characterize some human autoimmune diseases; their high concentration and long half-life are dependent on recycling by the neonatal Fc receptor (FcRn). Inhibition of FcRn is an attractive new treatment concept for IgG-mediated autoimmune diseases. Rozanolixizumab (UCB7665; CA170_01519.g57 IgG4P) is an anti-human FcRn monoclonal antibody. In cynomolgus monkeys, rozanolixizumab reduced IgG (maximum 75 to 90% by about day 10), was well tolerated, and did not increase risk of infection. We also report a first-in-human, randomized, double-blind, placebo-controlled, dose-escalating study of intravenous (IV) or subcutaneous (SC) rozanolixizumab in healthy subjects (NCT02220153). The primary objective was to evaluate safety and tolerability. Secondary objectives were assessment of rozanolixizumab pharmacokinetics and pharmacodynamics, including effects on circulating IgG concentrations. Forty-nine subjects were randomized to receive rozanolixizumab (n = 36) or placebo (n = 13) across six cohorts. The first three cohorts received IV doses, and the subsequent three cohorts received SC doses, of rozanolixizumab 1, 4, or 7 mg/kg (n = 6 for each cohort; plus n = 7 or 6 for placebo, respectively). The most frequent treatment-emergent adverse event [TEAE; headache, 14 of 36 (38.9%) subjects] was dose-dependent and more prominent after IV administration. Severe TEAEs occurred in four subjects, all in the highest-dose IV group [headache (n = 3) and back pain (n = 1)]. Rozanolixizumab pharmacokinetics demonstrated nonlinear increases with dose. There were sustained dose-dependent reductions in serum IgG concentrations (IV and SC rozanolixizumab) . These data provide clinical evidence for the therapeutic potential of rozanolixizumab.
